Ultrastructural localization of complex carbohydrates in odontoblasts, predentin, and dentin.
Glycosaminoglycans (GAGs) and glycoproteins (GPs) are essential components for dentinogenesis. We have examined rat odontoblasts, predentin, and dentin decalcified with EDTA and stained with: 1) Spicer's hig-iron diamine-thiocarbohydrazide-silver proteinate (HID-TCH-SP) method for sulfated glycoconjugates, and 2) Thiéry's periodate-thiocarbohydrazide-silver proteinate (PA-TCH-SP) method for vicinal glycol-containing glycoconjugates. HIS-TCH-SP stained distended portions of Golgi saccules and secretory granules. The predentin contained three times the number of HID-TCH-SP stain precipitates when compared to the mineralization front of the dentin matrix. PA-TCH-SP weakly stained membranes of Golgi saccules and cisternae of rough endoplasmic reticulum (RER), whereas stronger staining was observed in secretory granules, lysosomes, and multivesicular bodies (MVBs). Collagen fibrils in predentin demonstrated moderate PA-TCH-SP staining. In contrast, strong PA-TCH-SP staining was observed on and between collagen fibrils in the mineralization front of the dentin matrix. TCH-SP controls of unosmicated specimens lacked significant staining, however, osmicated control specimens did contain some TCH-SP stain deposits in the mineralization front. These results indicate that sulfated and vicinal glycol-containing glycoconjugates are packaged in the same type of secretory granule and released into the extracellular matrix; subsequently vicinal glycol-containing glycoconjugates concentrate in the calcification front, whereas sulfated glycoconjugates accumulate in the predentin and are either removed or masked to staining in the dentin.